Abstract
Are information systems (IS) people different from non-IS people? In their review of this topic, Bartol and Martin [3] note that the literature has numerous suggestions and limited but consistent research showing that IS technical/professionals and managers have lower social needs than non-IS Individuals. Their review also suggests that IS technicallprofessionals have a higher need for achievement than those in some other occupations. However, because of potential flaws in the scales used in prior studies, particularly in the scale for measuring social need strength in the extensive study by Couger and Zawacki [6] , Bartol and Martin call for replication with different motivational measures before concluding that such differences exist.
Confirming the existence of differences that affect productive work behavior would surely be of interest to managers. For example, managers of system development project teams composed of both IS and non-IS people may have the opportunity to structure tasks such that they may be completed individually or through interaction among team members. If managers know that working with friendly, supportive people motivates productive work behavior for non-IS people but does not for IS people, they may choose to structure tasks such that non-IS people have considerable interaction (assuming they are friendly and supportive of each other) while restricting the interaction with and among IS people. The differences in social needs suggested by prior research might lead one to conclude (although erroneously as our results will suggest) that such structuring is usually appropriate. The purpose of this article is to extend prior research in two major ways. First, the concept of motivation is refined to focus on motivators of productive work behavior rather than motivation in general. This refinement is appropriate since the implication of finding motivational differences is that IS and non-IS people should be managed differently. While managers may be interested in managing behaviors other than productive work behavior (for example, turnover behavior), their day-to-day concern is to manage for productivity. Second, the measure of motivation used in this study purposely differs from that used in prior studies, as suggested by Bartol and Martin [3] . The external validity, or generallzability of research findings across time, settings, and persons, is enhanced If the same results are .obtained using different methodologies.
Foundations of this Research

Motivators of Productive Work Behavior
As noted in Bartol and Martin's review [3] , prior research on motivational differences has led to tentative conclusions that IS people have lower social needs and higher need for achievement. In some studies these differences may be explained by differences in the occupational levels of the IS and non-IS people being compared, rather than by differences in IS and non-IS people. Couger and Zawacki [6] control for occupational differences by categorizing IS and non-iS people into one of three occupational groups before making comparisons. The three groups are those doing clerical/operations work, those doing technical/professional work, and those doing managerial work. Examples of IS employees at the clerical/operations level are data entry clerks and computer operators; at the technical/professional level are programmers and systems analysts; and at the managerial level are first-line supervisors of systems, programming, and operations, as well as managers of these areas and upper level management of the IS function. Our study controls for occupational differences using the same categories as Couger and Zawacki.
The motivators of productive work behavior for IS and non-IS people in these various occupations may extend beyond social and achievement needs. To determine which additional needs to include, we examined works that have persisted over the years or shown strength in explaining productive work behavior. In particular, this study builds on the motivational studies of McClelland [16] , Maslow [15] , Herzberg, Mausner, and Snyderman [8] , and Alderfer [1] ; as well as works on leadership by Barrow [2] , Locke and Schweiger [12] , and Likert [11] ; works on reinforcement by Skinner [20] , Ilgen, Fisher, and Taylor [9] , and Luthans and Kreitner [14] ; and reviews of goal setting studies by Latham and Yukl [10] and Locke, Shaw, Saarl, and Latham [13] .
Upon examining and interpreting this literature, we developed three assumptions to guide this study. First, five need areas --guidance, social, esteem, achievement, and power --define the domain for generating a sample of items that motivate productive work behavior. Second, these needs are considered relevant to a manager only if they are evoked as motivators of productive work behavior in the work environment. Finally, only a limited number of motivators are evoked in the work environment, and these dominant motivators form a unique motivational pattern. Thus, this study extends prior studies by measuring dominant motivators of productive work behavior rather than motivators of behavior in general, and by sampling from five need areas rather than only one or two.
Measuring Motivators
Before deciding upon an instrument for measuring a set of dominant motivators, we examined Couger and Zawacki's method of measuring motivation. Their study is the most extensive in the literature and provides a standard for comparison. The items they use are on seven-point sca.les and are summed to obtain the motivational measure. The respondent indicates that she/he would like having less at the low end of the scale or more at the high end.
Their study measures two needs. Social need strength is reported to be measured by three items. The split-half reliability coefficient using the Spearman-Brown formula is reported as .60 for a sample of 709 analysts and programmers, and .59 for a sample of 504 IS man. agers; no reliability is reported for the 1227 clerical/operations employees. Growth need strength, which includes such Items as "stimulating and challenging work" and "chances to exercise independent thought and action in my job," is measured by six Items. Its reported reliability ranges from .76 to .86 across the three occupational groups. No study of validity Is reported for either scale.
The alternative motivational measure used in this study extends prior measures not Just by using different items from a wider set of need areas, but also by focusing on motivators of productive work behavior and by using a different format than the summated rating scale. The specific characteristics of the motivational measure developed for this study and the reasons for these characteristics are discussed more fully below.
The Motivational Checklist
The measure used in this study includes items for the five need areas identified earlier --guidance, social, esteem, achievement, and power needs. Two items are included for each of the five need domains to allow for equal sampling from each.
The ten items in the motivational checklist (see Appendix 1) are based on the literature on motivation and behavior cited earlier. An employee's need for guidance is reflected in a desire for (1) a clear understanding of what do and (2) regular feedback on job performance. An employee's social needs are Indicated by an interest in (3) supportive working relationships and (4) sympathetic understanding from the supervisor. Esteem needs Include (5) being respected as a person and employee and (6) receiving recognition or rewards for work efforts. Achievement needs are suggested by (7) knowing superiors expect the best and (8) performing important work that uses several of one's skills. Finally, the items based on power needs are (9) having authority to make important decisions and (10) being able to influence what goes on in the department and company.
The format of this instrument is designed to determine which, if any, motivators of productive work behavior are most highly evoked. The response format is consistent with this study's refined concept of motivation, which focuses on motivators of productive work behavior rather than general motivators.
In our study respondents are directed to check up to five of the ten times that would. most likely encourage them to produce at their highest potential. The maximum number of items that could be selected was set at five to allow each of the five needs to be evoked; this constraint also allows fewer than all five needs to dominate if two items from any need are selected or if fewer than five items are checked. More Items were not Included to keep the cognitive complexity of the Instrument within reasonable bounds [18] . The checked Items indicate the respondent's pattern of dominant, evoked motivators of productive work behavior.
In addition to the theoretical rationale presented above, a practical goal helped shape the instrument's item content, length, and format. We wanted this measure, and the results obtained with it, to help managers understand the day-to-day levers they might move to influence their employee's work behavior. Thus, we assumed that the items should be relatively limited In number to limit the time needed for administration and to facilitate the interpretation and understanding of results; the items should be within the control of the work group manager and they should be presented in a manner that Indicates which motivators are most Important In determining productive work behavior since managers can focus their attention on only a few motivational levers at one time. A search for other instruments failed to reveal any that satisfied the theoretical and applied values just reviewed; thus, the measure of motivation presented above was developed specifically for this study.
Hypothesis
This study tests the following null hypothesis:
IS and non-IS people within the same occupetional group do not have different motivational pattema.
This hypothesis is tested for three occupational groups: clerical/operations, technical/professional, and managerial. The motivational pattern of the IS people within a given occupational group is represented by the group's frequency of selection of each of the ten motivators. The hypothesis is tested using a chisquare analysis of differences in the frequency distributions of IS and non-iS people.
Methodology
As noted earlier, the external validity, or generalizabillty of research findings across time, settings, and persons, is enhanced If the same results are obtained using different methodologies. Thus, our methodology, while not replicating the methodology of any previous study, does allow the cumulation of research findings regarding differences In IS and non-IS people. If differences In these people are found with our conceptualization and operationallzatlon of motivation, the generallzabllity of the conclusion that motivational differences exIst between IS and non-IS people will be conslderably enhanced; if no differences are found, the generallzabllity will be brought Into question and require further research to understand what differences do Indeed exist.
Samples
Seven independent samples provided a broad base of 1005 employees for this study. The participants represented over 100 Insurance companies in the midwest. Based upon hierarchical level, area of work, job title, and pay, respondents were classified as IS or non-IS employees in one of three major groups: clerical/operations (39%), technical/professional (23%), and managerial (38%). See Table 1 demographics.
The authors administered a survey instrument on company time to 542 employees in six Insurance companies, explaining that individual reponses would remain confidential and that the survey was part of a research study to identify the most effective methods of managing in the insurance industry. These six companies were recommended by the director of the Drake Insurance Center as companies likely to participate in such a study. They were asked to include their non-selling, non-supervisory production employees. Companies did not provide us with records to Indicate how complete a census was obtained.
The same survey instrument, with slight modification for some demographic data and a cover letter from the Director of the Drake University Insurance Center, was sent to a onethird systematic random sample of insurance industry employees in eleven midwestern states who had earned the FLMI (Fellow of the Life Management Institute) designation. Over 52%, specifically 463 of 888 potential respondents, voluntarily completed and returned the survey.
Survey Instrument
The complete survey Instrument asks questions about the immediate work environment, the organizational environment, and the individual. Included in the questions about the individual Is the instrument for measuring motivators of productive work behavior (see Appendix 1). Nunnally notes that content validity is based "mainly on appeals to reason regarding the adequacy with which Important content has been sampled and on the adequacy with which the content has been cast In the form of test items" [19, p. 93] . Our earlier descrlp- 
Analytical Procedures
The analytical procedures used in this study have two major focuses. The first focus is on exploring the scale properties of the motivational measure developed for this study. The second focus is on testing the hypothesis. Given that this study involves both focuses, the sample is divided into two random groups. The first sample is used to explore the properties of the motivational measure. The second sample is used to cross-validate the motivational measure and to test the hypothesis with a sample independent from that used to explore the scale properties.
Results
Scale Properties
Two types of analysis are used to explore scale properties. The first analysis focuses on the dimensionality of the motivational measure. Factor analysis and scale reliability analysis are used to assess whether the ten items reduce to fewer than ten dimensions.
(Inspection of the data shows that most respondents did check five items but that several checked fewer than five. As a result, the scores for all respondents across the ten items do not sum to the same value; thus, the mathematical properties of ipsative scales that place restrictions on the use and analysis of ipsative data, particularly with regard to factor analysis [5] , do not apply.) The second analysis focuses on the validity of the scale.
Dimensionality. To determine whether any of the ten items should be added together because they form underlying dimensions, the set of responses was examined using factor analysis and scale reliability analysis. Given that only two items were Included In the instrument for each of the five multidimensional need domains, it was expected that ten separate dimensions would result. However, a reduced set of dimensions should be considered if (1) factor analysis indicates a large percentage of the variance in the original ten items can be explained by a smaller number of factors and (2) scale reliability analysis of the items having high Ioadings on a given factor indicates that those items have high internal consistency.
Several factor and scale reliability analyses were conducted to determine which, if any, items form underlying dimensions. For example, extractions df five, four, three, and two factors with varimax and oblique rotations were examined. These were followed by various scale reliability analyses. None of the measures of internal consistency was in or above the range (.70-.80) normally accepted the minimal value indicating that the items are all measuring the same dimension. As expected, these analyses indicate these items should not be added together to form a scale.
These analyses lead to the conclusion that the ten items are assessing ten different dimensions. The simple 0-1 scores for the ten items are the ten separate variables that should be used when this particular instrument is used to describe an individual's motivational pattern. Internal consistency reliability coefficients for these individual-item dimensions are not defined. Other measures with undefined internal reliability exist In the literature. For example, the TAT for measuring need for achievement [17] measures a multidimensional construct, but it does not have an assessment of internal consistency reliability for each of the dimensions of the need for achievement as each dimension is not measured by multiple items.
Validity. Two validity analyses are conducted on this instrument --construct validity and cross-validation. Nunnally comments that "construct validity really boils down to something rather homespun --namely circumstan. tial evidence for the usefulness of a new measurement method" [19, p. 109]. Campbell [4] notes further that the researcher must make hypotheses about how the instrument will act in empirical studies. Cross validation involves checking the results from the first half sample against results from the second half sample.
The circumstantial evidence for this Instrument is developed by determining If it emplrl-cally supports an hypothesis that clerical/ operations, technical/professional, and managerial employees have different patterns of motivation. The hypothesis that patterns of motivation differ for people in these three job groups Is Inherent In theories of job design and Job satisfaction [7] . Thus, an Instrument that supports this hypothesis, i.e., shows discriminable motivational patterns across these three diverse occupational groups, provides circumstantial evidence for construct validity. The distinct patterns of motivators in this study for the three occupational groups are evident when the frequencies and percentages of respondents checking the motivators are visually Inspected. Respect 156 78.7 1 71 68.9 2 115 59.0 3 *All results are based on the 503 respondents In the first random sample. Because of missing data, not all respondents could be classified into a particular occupational group. chl-square Is 142.6. (The expected frequencies were obtained using the number of respondents In each occupational group as the marglnal column totals, the sum of the frequencles In each row as the marginal row totals, and the total number of respondents, I.e., the sum of the number of respondents In each occupational group, as the total N. All chl-square statistics In this study were calculated In a similar manner.)
Both the visual Inspection and statistical analysis show that this Instrument has construct validity since it supports the hypothesis that the motivational patterns of these three occupational groups are different. Visual Inspection and statistical analysis of the data in the second sample (where the calculated chlsquare is 180.1) cross-validate.this conclusion.
Testing the Hypothesis
Two steps are used to test the hypothesis that IS and non-IS people within the same occupational group do not have different motivational patterns. First, the similarity of the patterns of motivators for IS and non-IS employees Is qualitatively examined. The top five motivators for each group are compared. The percentage of IS and non-IS employees In the clerical/operations, technlcallprofesslonal, and managerial groups checking each of the ten motivators Is presented In Table 3 .
Second, the similarity of patterns of motivators Is quantitatively examined. The frequencles resulting from respondents checking the motivators Indicate the pattern of motivators for each group. Chi-square statistics are computed for the patterns of motivators for IS and 
Discussion
The motivational patterns of IS and non-IS employees within each occupational group are quite similar. These results contrast with reports that IS and non-IS people have pronounced motivational differences.
Conceptually, we have refined the concept of motivation to consider a pattern of needs affecting productive work behavior. In contrast, the Couger and Zawacki study conceptually defines social need strength as the desire to interact and socialize with other employees both on and off the job. Their conceptualization of social needs refers to a general level of need strength that may or may not have an effect on productive work behavior. Furthermore, they do not define a complete pattern of needs since they focus on only social and growth needs.
Using the different conceptualizations of motivators from both our study and 
